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m) „ ^6lt, 7 8 8 9-789 4M> 1 9 9 6^ *3<t 5 - 279 

15 3 6 7f«lt S (16) : 
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/L'V-y 7WS _ e$>6fci?) > Protective Groups in Orga 
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15 &2£&Jtt»«i-5££a*^fB^fc?K a^SR^Mc^jBSt^fc*^* (2) 
Sr#5ii:^#5. g&gRxl^ 4WttT#bti5M (2) OM: 

^f^t< 5t>tfrCfc«9. ^1~1 0^>T/^/^*fc«^^c3~l 0 

25 1 ~ 1 0 OT/^/V'S^M t LTfi^ f ^/I'S, SAr*As-fO- 

tf/l^ ^fy^a^ J )V^)Vf^)V^ ^y^Ul, sec-^I, 
t e r t-y^/l^ N / /l^r/lo*"^ y;Uv;l/f*=-/Ht^^fffetlSc 
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If • V^—T/V - ^r/ • TV^tf^^ 5/^^ (j. Antibi 
20 ot. ) ,429-4 39 H. 199 7 ¥^SB^©^#»©^^— /H3H£ % Jfc* 
(19): 

HS ' ,lmi< v^I^/ > (19) 

25 T^$il5, ^^¥1 0-152491 ^#^|S^O^#iO^^— 

emSRa^LT, ^L<}« (4) T'^^ttS^^O^^— s£ 
(5) T^$*i5ft^©ft- 7l^aST*feS 0 

Tkmm?, hV * f-^y V /u£tz fete h ]) ac5vw> y 
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icfBSbfCo fc*5 % _LfB5S (17) t^satafl^lfewu ^5 3j;v • t> - y 

T—^^^.—'rj Xt/ls . rfjV'f^ IX (C h e m. Pharm. Bull. ) N 4 
2# N 1381-1387 J€ N 199 4#©|B*H!:^V\ ^(^I^T^5„ 

±iB-fb-a-ft (i) (3) -e^^ns^ /wb^sr^so^T 

^-fb*iR5RjSiSE ; N, N-^^^^AJ^ b\ N, N-^f^T^bT^ 

RjtSKiiefflsjLa^'*— Mt&m (3) (1) ^ut, 1. 
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5 -*j**?-;vt%; try 1, [5. 4. 0] -^^v- 

-7-^^ (DBU) „ 1, n [4. 3. 0] -/^-5-^ 

^ (DBN) % 1, 4-v^Tif tTV^ n [2. 2. 2] Ort$^ (DABCO) 

^W!i^£*b5 0 =■ ^m^m-t^m^n, ^<om.mmm^m en 

l^tl. O^/Wft^Ji^^X'fct), 1. 1-3. 0^/l^»^W*bV\ 

^t/k*7 y ^ ; b'j!)^ y da^^imt/v* y mm& 
MmistiZo t^mmmt^-m (D ie#u ^mr/i^y^^^o. 
5 fflF*/m«jtasifi&5-e*) *> > m^r/v# y A^^m t± 1 . o fe*/u&&,±. 

&&mX'$>Z>&^ *&J11. 1 — 2. OfflF*/l'fl:3S0*bV\, 
15 T/l^ y ^MT/U^drv-Fi: UT&> # JJ £ A t e r t b =3riX K> -J- h ]} 
e r t-^h#i/KWJ^$tL5„ 7/>* 3J ^iT^a^'V KSrf It 
^©^tlift^ (1) fc*fbl. Offif*^ftfiil±*S J g5.g?*t?*>9x 
1. 1-2. (Mg^r/U*^^ UV\ 

7/v*y^J|7^ K£ LTfS, y^Atf;* (by^f/^P^) 75K t 

20 by^At'^. (by^f;^y^) 75 K, ^y^Atf* ( b y =f-;v%/ y /io 
(1) tc^fLi. offi^/vm^tf&mxhy , 1. i~2. offlpe/i** 

o^/um&,±^^mxhy) , 1. 1-2. offip*/u**s#*bv\ 

S&2>>£>-4 0 — 4 0^C-efT5O^$f* UV\ 

£fc s R^rattii^55>~4 ONp^T*fe5)65 N _b|B3gft36^b 1-3 OtiffflX 
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a>& N ^^emsR 4 ^7Kmii^-efe5'fb^ (2) — gpg# 

£fc imr 4 ^ h y ^^/^v-y/^s^fcfih v ^^>v /^mxh^m^-. 

25 (2) £r-SJfr»9 tUU^P), SlJ^^^firoT J; < , ^(D^<D^ 

Um^J^t LTH, -hf3^?fe^nx.T, mx-ft. Protective Gro 
ups in Organic Synthesis (J Wiley & S 
ons, New York) „ 39~50I, 1 9 8 1 ^KHE^tLTV^ <fc 5 
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/Wb^i LT#^5£ (4) (5) T-^£;ft;5^;t— 7Wb-g-^£r/iV\ ^ 

tb^^ (10) ; 



(iS"* 1 , Bu'lit e r t -^TsumZTF-f) N :}o«fc£^ ^ (11) ; 
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B u * : t e r t — "f^iV^k 
TMS : hM^/^y^S 
T E S : hV 3^=5- JV*S ]) ;um 



5 (###■! 1 ) (3S, 4S) -4- f (1R) -1- (v-fuw?^—^ 
X-jj/Utf^sU) ^-=?-}V\ - 3 - [ (1R) — 1 — *: KPdr^xf;P] - 1 - fcV* 




(3S, 4S) - 1 ^vl^-4- [ (1R) -1- (p-^nn 

y aL—jV^-Or'ti ;V^=.;V) ^^}V\ -3 — [ (1R) -1-t Kndr^xf/i/] 
15 -2-Tif5^/^8. 18g (2 2. 0 mm o 1 ) l:^f/V*/^7 5 Kl 
8ml 1CMT«$€, tftt^n/f/^iX^^S. 5ml (4 0. 0m 
m o 1 ) % 3 tiff hVV&5. 7 5 g (40. 3 mm o 1 ) £Hi#;«I U S> 
^fy/ntVl'Xf;>75y4. 2ml (2 5. 3mmol) &r$&Tbfc^ s 
ST 2 0 mm^W Lfc 0 b Aoc V 1 2 0 m 1 U 2 . 5 %MW7k 

&©*Lfc 0 Hbtlfc»«S:MT« h/vxy 6 0ml ^1^1 

6£J£iH9. 4 6gS:#f: (W9 2. 7%) 0 

NMR 8 (CDC 1 3 ) : 1. 19 (9H, s) H 1. 32~1. 34 (6H, 

25 m) s 3. 1 1~3. 18 ( 2 H, m) . 3. 87 ( 1 H, d, J = 18. 1H 

z) N 4. 15 (1H, dd, J = 2. 4, 4. 4Hz) , 4. 22~4. 24 

(1H, m) . 4. 35 (1H, d, J = 18. 1Hz) , 5. 76 (2H, s 

), 7. 31 (2H, d, J = 8. 8Hz) , 7. 40 (2H, d, J = 8. 8 
Hz) 
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2 ) (4R. 5R. 6S) -6- f ( 1 R) - 1 - hJ £ ±2kH V g 
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TlFtr*^P [_3_. 2. Ol ^^h — 2— ^V- 2— ^M^jfetf^n^/loj-df- 




OTMS 
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1 H 






OTMS 



| H H 

h 3 c^S-4 




t^^UT^bfc (3S, 4S) -4- [ (1R) -1- (p- 
? a a7*=/wf-^/t'#^;w) ^^/^] -3- C ( 1 R) -1-tKn^x 
^/P] - 1 -fcVSu^ /^=arv'p«^/^^r^/^^/^^^/V- 2 -T-£^$V 
>1. 9 9 7 g (4. lmmol) ^ h/>xy2 Om 1 Mtth 
y zc^vKT 5: 0 . 8 8mL (6. 4mmol) £:2JP;U Jfrfb b !> * ^/V-^y 1/ 
0. 7 8mL (6. 2 mm o 1) SrffiTLfcflK Uliaftt? 1 5 ftWMSkW Lfc„ 

#&*WfcitMK»8E2. 63g|Ifb7tKo77^22. 5ml^niTM 
- 7 0°C;£T^*PU # ]) t e r t -7 h^VKSrO. 9 5 6 g (8. 
5mmol) 1 5#*#bfc 0 &V^|i^^3 !7{fc^/UO. 2 6m 

L (4. 2mmol) fc^flPU - 3 5 X;&X*&* fcU-jftbJ&*S b 2 5 

5°C1,CXmkV7^~^V ^mi. OmL (4. 9mmol) Sr^IP 
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m 1 U tK^T^ 2 . 5 %fiW7k*5 ^^tRT^IU^ Ufc b ;wx i^RS: 

7 o 0/3 o o/i l Tcmmm\zmffi £ ^##f &n<>fckz.z>, mmws 

NMR 5 (CDC 1 3 ) : 0. 11 (9H, s) N 1. 19-1. 29 ( 1 5 H, 
10 m) x 3. 24 (1H, dd, J = 2. 9, 6. 6Hz) , 3. 45~3. 50 
(1H, m) % 4. 07~4. 19 (2H, m) „ 5. 78 (1H, d,. J = 5. 
5Hz) „ 5. 81 (1H, d, J = 5. 5Hz) N 7. 15~7. 40 (12 
H, m) 

15 (#%#! 3 ) (4R, 5R, 6S) -6 - [ (1R) -l-t:KP^xf;v 
P [3. 2. 0] ^7* h- 2— J^V— 2— ^/k^^^fcV^P^/k^-^^^^/^ 



20 



25 
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##Ml kmMteVX&J&Vtc (3S, 4S) -4- [ (1R) -1- (p- 
? p p 7 ^~;V^-jr$>;V7$=./v) =^=f-)V] — 3 — [ (1R) -l-kKn^ 
- i — f/^p^r/u^-^v^ f-jvjr^x/titvM—iv* J 
yo. 9 7g (2. Ommol) h/Vo^ 5 m U£^!i?£-t3: N ^igJCT b V ^ 
W^O. 5 0g (5. Ommol) ^[Jx., hV * f-JV^y ^ Q . 3 

9 g ( 3 . 6 mm o 1 ) £MT U/c^ N 1^^^ 1 5 mmMW Lfc„ Sl&S&Sr h 

5ml &Mx.XmM£lt, - 2 5<C£-e^£PU 7J P «7A t e r t -Zf 
h^K&O. 4 7 5 g (4. 2mmol) immW.W\^tz. 0 fcV^Pl 

t§JT?H Vitt^-JVO. 30 g (2. lmmol) U 2 0»t, g 

ttTi&fcv^^^!; V^O. 60g (2. 2mmol) IrttL, 2. 5 NFHQ 

z.vm.'mzit, Mm*m3kvxmmfc&m*mz 0 

NMR 5 (CDC 1 3 ) : 1. 18~1. 20 ( 1 2 H, m) , 1. 29 (3H, 
d, J=4. 9Hz) N 3. 28 ( 1 H, dd, J = 2. 4, 6. 3Hz), 3. 
45~3. 51 (1H, m) , 4. 17~4. 21 (2H, m) , 5. 77 (1 
H, d, J = 5. 5Hz), 5. 81 (1H, d, J = 5. 5Hz), 7. 21 
~7. 4 0 (12H, m) 

(##M4) (4R. 5R, 6S) -6- f (1R) - 1 - a^/l^V U P 
=frv^^vH - 3-^^31^/^^^ y P^-4-^^;k-7-t^y- 1 — 
Tiftfi^^P T3. 2. 0] h- 2-^>- 2-;fr/W£V^fcV^p^A';j-:fr 
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fcK*KfC^tfc (3S, 4S) -4- [ (1R) -1- (p - 
^no7x-;W*/^/V) — 3 — [ ( 1 R) Kp^i 

f-^l - 1 - fcV-^a^/k^-drv-^ ^/k^-^V^/^^/V^ ^VV- 2 -Tif^v 5 / 
15 ^0. 4 9 3 g (1. Ommol) ^f;HyiOmlti)|$t, i^Th 
y^^/^T^^O. 17g (1. 7mmol) ^Px. N ifrffc h V ^tVl/? >- 0 . 
2 4 g ( 1 . 6 mm o 1 ) &r?&T bfc^, H3fi.^T* 2 2 B#p H ^# bfc 0 
h/W^Vl 0ml -C^rlRb, *T'ifc[I]^bT#fe*Wc h^^mm^m^X 

20 #f>tlti^)ttTb7t Kn77^6mllrJD^TiE|f$^ -25^ 
"e^*Pb, *D!)Ater t -^h^v^K^rO. 2 3 2 g (2. 1 mm o 1 ) ffii 
ML 6 0»Lfc o lk^X*mM.mX'Mfc'<^VsUO. 19g (l. 0 5 mm 
ol) ^SJDU 2 0^#^s >-^0. 30 g (1. 

1 mm o 1 ) &miJU U 2 B#p H 1^# b/c„ KJ«£r b ;V=c y50ml T*#«R U 

25 tK^T^2. 5%MW7K*5J;rJ«7K-t?#:llISfc^bfc b/^^M^sg^T^^ 
■#fc^L ^^©*bT^lB^#^^r#fc 0 

NMR 6 (CDC 1 3 ) :0. 5 9~0. 62 (6H, m). 0. 94 (9H, 
t, J = 8. 1Hz), 1. 19 — 1. 28 (15 H, m). 3. 23 (1H, 
dd, J = 2. 9, 6. 6Hz), 3. 42~3. 46 (1H, m) , 4. 13 
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(1H, dd, J = 2. 9, 10. 3Hz), 4. 18-4. 23 (1H, m) x 

5. 78 (1H, d, J = 5. 5Hz) N 5. 81 ( 1 H, d, J = 5. 5Hz 
) \ 7. 1 5~7. 43 (12 H, m) 

mmm 1 ) ^^Uk^t^ji±2k (iR. ss, 6 s) -2- [l- (i. 

is- 2.-- Tlf^v^- 3-^/H 6 - C (1R) -1 

— M Kp3rS/xf;v] — 1 —ff-sV—t) /W^^— 2— J^A — 3— # sU7$3ci/U 




##0112 ^T^J&Ufc (4R, 5R, 6 S) -6- [ ( 1 R) - 1 - ^ 
/UVy xi^-%/zr.=f-jiV\ — 3 — S^cn—Aofc;*^ VJ v^cis— 4 — ^^Vk — 7— $-*c 
y— 1 -7f If^n [3. 2. 0] h- 2 -^c^- 2 -^y^^^tV^n 

ml -£\ ^ (18) : 




• HCI (18) 



X'TF^thZ^Sfal. io g (5. lmmol) SrSSftD U Tk^T^vM V 
lf;l,xf/ur>;yi. 8ml (10. 3 mm o 1 ) =&iTt> mUTl. 9 
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tzmmwisfco K^Ttv ^%®*u mm^^i om 1 30^* 1 o o 

NMR 5 (CDC 1 3 ) : 1. 23 ( 9 H, s) „ 1. 23 (3H, d , J = 7. 
1) % 1. 34 (3H, d, J = 6. 4Hz) N 3. 13~3. 21 (1H, m 
10 ) N 3. 23 (1H, dd, J = 2. 7, 6. 8Hz) , 3. 37 (2H, t, 
J = 7. 6Hz) , 3. 94 — 4. 03 (4H, m) N 4. 10~4. 26 (3 
H, m) N 4. 36~4. 42 (2H, m) N 5. 84 (1H, d, J = 5. 5 
Hz) „ 5. 97 (1H, d, J = 5. 5Hz) 

15 (MMM 2 ) \f^n^f/U^r^-^^^-/U (1R, 5S. 6S) -2- [ 1 - (1. 
3-f7-/'Jy-2 — OU) Xif^-^- 3-^/K] ^^--6- [ (1R) -1 
— Kp^v^^vH - 1 —* s ?-?v—1jfi'/**<l/— 2 -J^A- 3 — jfr/l^^VW 
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#^3i^at^U titfc (4R, 5R, 6S)-6-[(lR 

-^"^y- 1 -Tif M 9 s9 p [3. 2. 0] ^^b- 2-^^- 2-^7/^7j?>'^ 
tV^n^/u^-drV^^/^^^^^t?»^a^O. 3 2 g SrTi? h= M) /H 
ml ^ (18) : 



TvT^tlSft^O. 07g (0. 33mmol) &»1U -lOlCCT^ 
y/ntVl'xW^O. 09g (O. 70mmol) £?&T^ PfiStT 
3 mmmW Lfc 0 KJ^T^s g^a^^ 2 0ml*J± TFlk 2 O m 1 %m\l U 

immm 3 ) t^g^/i^-^y^^ (ir, 5s. es) -2- r or) 

-5-^yb°o^i?y-3 — f/H 6- [ (1R) -l-kKP»S/x 




HCI 



(18) 






OH 



WO 2004/043961 



PCT/JP2003/014420 



#%#J 2 t LT^tt (4R, 5R, 6 S ) - 6 - [ ( 1 R) - 1 - 

MJ * *5-A>=-/ y o - 3 - -J~7 *u~)V~fo7, ]) n ^cis— 4 — 

1 -Tif Ifv-^ n [3. 2. O] b - 2 2 -#^t}^ 

m¥'*nJ;\'**is*^;v^^;v^temm% ; fk4. 3 2 g &Ti=r h = }> y 
5 15ml \Z.mm^^r. 5£ (5) : 



T*^ £3x6^-^0. 57g (4. 9mmol) Sr^PU y/P 
10 \f)V^)VT% >-0. 79 g (6. lmmol) &MTt&> TO(CT7 0^i 
#bfc 0 K^T^ Tir b= b y /V-£©3i:U ^^x^4 Om 1 
mWTK^TmiUSfe^i-^^^^^^IiJ^Ufc^^^^wy ^?r^bfc 0 #fe 
ftfc@1^^5vi^^7kSr»^ 1 N^^TkSr pH3 i: ft3 ifeT^Rxifc,, 5> 

15 ^T^$^. ££>K:^&®:feU 7tby2 0mL^$€fc o ^tU- h 

20 0 . 7 0 g 3r#fc 0 

NMR 8 (CDC 1 3 ) : 1. 22 (9H, s) „ 1. 27 (3H, d, J = 7. 

1) x 1. 32 (3H, d, J = 6. 3Hz) „ 2. 39 ( 1 H, dd, J = 5. 

1, 17. 1Hz) „ 2. 83 (1H, dd, J = 8. 1, 17. 1Hz) N 3. 

26 (1H, dd, J = 2. 4, 6. 8Hz) N 3. 31~3. 36 ( 1 H, m 
25 ) s 3. 84 (1H, dd, J = 8. 1, 10. 7Hz) N 4. 01~4. 06 
(1H, m) , 4. 22~4. 28 (2H, m) , 5. 82 (1H, d, J = 5. 

5Hz) „ 5. 96 (1H, d, J = 5. 5Hz) 




bVSp^/Ka-^^^y^ (1R, 5S . 6S) -2- f (3R) 
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-5-^yb'nU^-3 — {/is] f-Jr- 6 - r (1R) -l-tKo^x 



OTES 





co 2 — \ JO 
o- 



Bu' 



10 



15 



20 



HS- 



H3C 




#%M4tHiiat^Lit (4R, 5R, 6 S) - 6 - [ (1 R) - 1 - 
h V^f-^^V p ^rVx^v] — 3 — i?~7 ]} n 4 — ^ ^/U— 

7 ->*-$fy— 1 — Tf*tT^ a [3. 2. 0] ^h-2-xy-2-*;l/^y 
^tV^n-r/^^rv-^^/^^^^^tp^^^O. 8 4 g £T-t? h V ^ 
5ml 5£ (5) : 

HS"'"< T (5) 



25 



X'TF&faZfc&yoO. 12g (1. Ommol) $r»JU 0 ~ 5 °C^T V 
/clf;Hf;V7^yO. 13g (1. Ommol) Sr^T^s Pi&,g&£T3B# 

5 MfBfb^5tf>4=J&£rfilig bfco 
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10 



15 



20 



25 



1. -IS!5£ (1) 




(i) 



R afi^mm 1-10 ©T/u^/u£*;fctt&*«c 3 — 10 tfJv^ n T/^/WSSr 
TF-f) -mttStlZfc&mt^ —m&. (3) : 



R 3 — SH 



(3) 



0R 4 




(2) 



C0 2 \ 



R 2 

(5£fK R 2 > R 3 tefttffB irl^Clc* SttfU R 4 fi7K^H^. MJ^f;^!);v 



2. R 8 #t e r t -^f /HTfc5H^O«5i^ 1 f}C|EiO|Iim 
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3. R 8 aS5£ (4) : 

HS ^0^] (4) 

s 

4. R 3 ^^; (5) : 



10 
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